Fig. S1 -Design and assembly of the separation block (a)
Technical drawing of separation block. Dimensions are in millimetres, and all threads are ¼"-28 UNF standard. The block is machined by hand from a single aluminium block, using a hacksaw to make the 45° angle of the side-channel port and a pillar drill for the holes. Each port is subsequently tapped with ¼"-28 (UNF) threads for connection of fluidic fittings. (b) Schematic showing fluidic connections to the separator block. The porous capillary is crimped to non-porous tubing at opposing ports using 2.5mm ID ferrules and corresponding nuts (see Assembly instructions below). The side-channel tubing is secured using a 2-mm-ID ferrule and nut. The separator parts are mounted on a common base-plate (grey). The separation block, motor and valve are mounted in fixtures on the top side of the base-plate. The electronic components, the microcontroller and (optional) battery, are housed in a box (blue) on the underside of the base-plate. A rectangular slot in the side of the box provides external access to the USB port of the microcontroller. The LED and the two light-to-frequency converters protrude into the sensor block via through-holes in the base plate. The LTF-converters are held in place by a tight-fitting "cap" (white) that fits around the sensor block, and the LED is held in place with a small dab of glue. A two-part spline coupling (yellow) is used to connect the positional servo motor and the needle valve. Three legs (red) slot into grooves in the corners of the base plate. One corner of the component box (blue) serves as the fourth "leg". 
Fig. S5 -Circuit diagram for separator -
The separator uses five discrete components: a microcontroller (here a Teensy 3.2), two light-to-frequency converters (LTFC, TSL235R-LF), a positional servo (King Max SW6114MD) and a visible or infra-red light-emitting diode (generic). The system may be powered using a battery, power supply or via the USB port of the microcontroller (µC). Owing to the simple design of the circuit, the Teensy 3.2 may be substituted by any microcontroller with three or more digital GPIO pins. The µC should preferably have one hardware PWM pin for pulse-width modulation control of the servo, but software PWM may be used if no hardware pin is available.
Fig. S6 -(a)
Photograph of the fixed flow restriction used to induce high back pressure in an outlet channel. The plastic fitting enforces a 25º bend on the tubing, reducing its inner diameter. The scale bar denotes 1 cm. (b) Test configurations used for measurements reported in this paper. T-mode II shows the configuration used to obtain the transient data in Fig. 7b . All other measurements were carried out using the standard T-or S-mode configurations. operation the masses of water and DCM collected at the outlets versus time, using equal injection rates of 450 µL/min. The masses were recorded at 100-s intervals after the separator had reached convergence. The circular markers denote experimental data, while the solid lines indicate ideal behaviour (assuming perfect separation and taking the densities of DCM and water to be 1.33 and 0.998 g/cm 3 , respectively). Recovery rates were determined by fitting the experimental data to straight lines (with zero intercept) and comparing the extracted slopes to those of the ideal lines. In all cases the recovery was better than 99 %, with the slight shortfall from 100 % being attributable to evaporative losses, systematic inaccuracies in the syringe specifications or inaccuracies in the assumed densities. values of between four and eight percent were obtained due to strong fluctuations in the T-channel, causing the valve to make seven sequential positive adjustments at the maximum allowed adjustment of Δ = +80°. In iteration 7, the fluctuations switched from the T-channel to the S-channel, resulting in a negative differential RSD value of -1.6 % that caused a negative adjustment of Δ = −80°. In iteration 8, the fluctuations switched back to the S-channel, resulting in a large differential RSD of +5.7 % and a positive valve shift of Δ = +80° that brought the separator into convergence. The brief appearance of fluctuations in the (active) S-channel at iteration 7 is attributable to the transient release of trapped fluid from the dead volume between the separator and the sensor block; this release occurs as soon as the valve is opened sufficiently to allow liquid flow in the active channel, and -as seen here -often results in a momentary change of valve direction. 
